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(54) Abstract Trtle 

Cordless telephone and facsimile apparatus 

(57) The apparatus comprises a stationary unit 10 and a cordless handset 20 including a scanner 27 wherein 
the stationary unit and the cordless handset are connected via a two-way radio link. When the apparatus is 
operating in a copy mode documents scanned in using the cordless handset are transmitted to the stationary 
unit where they are reproduced by printer 13. When operating in a call originating mode documents scanned 
in using the cordless handset are transmitted to the stationary unit and then forwarded via exchange line 15 to 
an external fax. The cordless handset can also be used for conventional telephone calls. When the cordless 
handset is not in use and is coupled to the stationary unit the rechargeable battery 21 receives power from 
power supply 14. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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COMMUNICATION APPARATUS 



The present invention relates to a communication apparatus, 

in particular to such apparatus in which facsimile and telephone 

units are combined. 

In a prior an communication apparatus as shown and described 

in Japanese Laid-Open Patent Specification Hei-5-308451, a stationary 

unit has a facsimile unit and a main telephone unit which is connected 

to the exchange line via a line interface such as modem. A number of 

cordless extension telephones are also provided. A radio link is 

established between each cordless telephone and the exchange line via 

the main telephone when there is an incoming or an outgoing call to or 

from the cordless unit. A cordless handheld scanner is detachably 

attached to the stationary unit. A radio link is established between the 

scanner and the facsimile unit during a copy mode or a transmit mode. 

Since there is only one radio channel assigned to the apparatus, when 

chc user wishes to use the scanner during the time a cordless unit is 

being used, it is necessary to store the output signal of the scanner in a 

buffer memory until the end of the call. 

One disadvantage of the prior art is that, since all units of the 
apparatus are physically separated from each other, each unit must be 
provided with a power supply unit. It is thus desirable to reduce the 
total cost of the power units. 

Another disadvantage of the prior an is that the use of the main 
telephone and the cordless telephones together with the buffer memory 
results in a low cost performance if the cordless scanner is used with a 
much higher usage rate than the usage rate of the cordless telephones. 



BNSDOCID: <GB 2333932A I > 



-2- 



Ic is therefore an object of the prfesent invention to provide a 
high cost performance communication apparatus for both facsimile and 
telephone modes of communication. 

According to one aspect of the present invention, there is 
provided a communication apparatus comprising a stationary unit . 
connected to an exchange line and a cordless unit connected to the 
stationary unit via a two-way radio link. The stationary unit is arranged 
to receive a facsimile signal from the exchange line and print the 
received facsimile signal, receive a facsimile signal from the cordless 
unit and print or transmit the received facsimile signal to the exchange 
line depending on a control signal from the cordless unit, and is further 
arranged to receive either an incoming call from the exchange line or an 
outgoing call from the cordless unit and establishing a connection 
between the exchange line and the cordless unit. The cordless unit 
comprises a scanner for scanning a document to produce a facsimile 
signal and a telephone speech circuit. The cordless unit is arranged to 
transmit the facsimile signal of the scanner and the control signal to the 
stationary unit when the cordless unit is exclusively in a document scan 
mode, and connect the telephone circuit to the exchange line when the 
cordless unit is exclusively in a telephone speech mode. 

According to a second aspect, the present invention provides a 
communication apparatus comprising a stationary unit connected to an 
exchange line and a cordless unit connected to the stationary unit via a 
two-way radio link The stationary unit comprises a printer and is 
arranged to receive a facsimile signal from the exchange line and 
control the printer to print the received facsimile signal* receive a 
facsimile signal from the cordless unit and control the printer to print 
the received facsimile signatif a copy mode signal is also received from 
the cordless unit or transmit the received facsimile signal to the 
exchange line if a transmit mode signal is also received from the 
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cordless unit. The stationary unit is further arranged to receive either 
an incoming call from the exchange line or an outgoing call from the 
cordless unit and establish a connection between the exchange line and 
the cordless unit. The cordless unit comprises command input means, 
a scanner for scanning a document to produce a facsimile signal, and a 
telephone speech circuit. The cordless unit is responsive to a first 
command from the command input means for transmitting the copy 
mode signal and the facsimile signal of the scanner to the stationary 
unit, responsive to a second^ command from the command input means 
for transmitting the transmit mode signal and the facsimile signal of 
the scanner to the stationary unit, and responsive either to an indication 
of the outgoing call or an indication of the incoming call for connecting 
the telephone circuit to the exchange line. 

Since the scanner and the telephone speech circuit are integrated 
in a cordless unit, only one power supply unit such as rechargeable 

battery is needed. 

Preferably, the telephone speech circuit comprises a microphone 

and a loudspeaker to provide a hands-free mode of communication. 

Preferred features of the present invention will now 

be described, purely by way of example only, with reference 

to the accompanying drawings, in which: - 
Fig. 1 is a top plan view of a facsynile terminal • 

Fig. 2 is a block diagram of the stationary unit of the facsimile 
terminal; 

Fig. 3 is a block diagram of the cordless unit of the facsimile 
terminal; and 

Figs. 4A and 4B are flowcharts of the operation of the controller 
of the cordless unit. 

In Fig. 1, there is shown a communication apparatus. 
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The apparatus generally comprises a 
stationary unit 10 with a power supply unit 14 and a cordless handheld 
unit 20 with a rechargeable battery 21. Cordless unit 20 is detachably 
coupled to the stationary unit 10 by means of a plug-socket joint or a 
suitable means to receive d.c power from the power supply unit 14 for 
charging the rechargeable battery 21. 

Stationary unit 1 0 has on its upper surface a keypad 1 1 for 
entering data and a display panel 12 for displaying entered 
information. A printer 13 is provided to produce a printout of 
facsimile data received from a distant facsimile terminal via an 
exchange line 15 or a copy of a document scanned by the cordless unit 
20, Communication between units 10 and 20 is via a two-way wireless 
link established between antennas 19 and 22. 

Cordless unit 20 is a combined scanner and telephone unit, 
which is attached side-by-siHe to the stationary unit during a standby 
mode or battery-charging mode as illustrated in Fig. 1. Cordless unit 
20 is housed in a rectangular case which is formed with a hand-grip 
portion 28 with which the user can pull the cordless unit 20 away from 
the stationary unit 10 and place it on a document to be scanned. 

On the upper surface, the cordless unit 20 is provided with a 
microphone 23 on one side and a loudspeaker 24 on the other side, 
between which is a keypad 25 to enter a mode command that specifies 
one of predefined operating modes and address (telephone number) 
digits. A display panel 26 is also provided for the convenience of the 
user to confirm data entered through the keypad 25. 

Inside the housing of cordless unit 20 is a linear array 27 of 
photodiodes. Photodiode array 27 is open to the outside to scan across 
the width of a light-illuminated document and convert reflecting light 
into an electrical signal as the array slides past successive lines when the 
user moves the cordless unit along the length of the document. 

As shown in Fig, 2, the stationary unit 10 has a line interface 16 
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for interfacing the exchange line 15 to a facsimile controller 17, which 
is connected to a radio frequency transmit/receive unit, or wireless 
interface 18 which transmits and receives radio signals to and from the 
antenna 19 and converts a received RF signal to baseband. Facsimile 
controller 17 receives a network signal from the line interface 16 to 
control the printer 13 to produce a print-out if the received signal is 
facsimile data. If the network signal indicates that a telephone call is 
received, the facsimile controller 17 commands the wireless interface 18 
to establish a two-way radio link with the cordless unit 20 to allow the 
line interface 16 and the wireless interface 18 to exchange remote and 

local speech signals. 

As will be described in detail later, the facsimile controller 17 
further receives a mode command signal from the cordless unit via the 
wireless interface 18. If the mode command indicates that the user 
wishes to send a telecopy of a document to a distant terminal or and 
wishes to place a call to a distant telephone, the facsimile controller 17 
commands the line interface 16 to establish a switched connection in 
the communication network. If the mode command is a copy mode 
signal, the facsimile controller 17 controls the printer 13 to produce a 
copy of a scanned document. Facsimile controller 17 is also responsive 
to data entered through the keypad 11 for displaying the entered data 

on the display panel 12. 

Power supply unit 14 converts commercial the a.c mains voltage 
to a d.c. voltage and feeds the rechargeable battery 21 of the cordless 
unit as well as all circuit components of the stationary unit 10. 

Details of the cordless unit 20 are shown in Fig. 3. Cordless unit 
20 comprises a controller 29 connected to the keypad 25, a wireless 
interface 30, a switch 31, an LED (Hght-emitring diode) array 32 and a 
scanning circuit 33 which controls the photodiode array 27. The 
output of the photodiode array 27 is connected to an A/D converter 34 
whose output can be applied through the switch 31 to the wireless 
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interface 30 and thence to the antenna 22 under control of the 
controller 29. Wireless interface 30 can also be connected to the two- 
wire section of a digital hybrid circuit 38 under control of the 
controller 29. Digital hybrid circuit 38 is a well-known four-wire two- 
wire converter where its four-wire section has an input and an output 
terminal. Sound signal picked up by the microphone 23 is amplified 
by an amplifier 35, filtered through an anti-aliasing Qowpass) filter 36 
and converted to a digital signal by an AID converter 37, and applied 
to input terminal of the digital hybrid circuit 38. The output terminal 
of the hybrid circuit 38 is connected to a D/A converter 39 where 
digital signals from the switch 31 are convened to analog signals, 
filtered through a lowpass filter 40, amplified by an amplifier 41, and 
applied to the loudspeaker 24. 

A message memory 42 is further provided for storing pre- 
recorded messages and the controller 29 reads an appropriate message 
from this memory. This message is supplied through the switch 31 to 
the hybrid circuit 38 to produce a vocal announcement from the 

loudspeaker 24. 

A digital tone generator 43 is provided to produce a digital 
ringing signal in response to the controller 29 when an incoming call is 
received from the network- Tone generator 43 is connected to the 
switch 31 for coupling the ringing signal to the hybrid circuit 38 to 
produce a ringing tone from the loudspeaker 24. 

Switch 31 is controlled through a line 44 by the controller 29 to 
establish a path between a pair of any circuits connected to it. 

All circuit components of the cordless unit 20 are energized by 

the rechargeable battery 21. 

The operation of the controller 29 of cordless unit 20 will be 
described with the aid of the flowcharts of Figs. 4A and 4B. 

In Fig. 4A, the operation of the controller 29 begins with step 51 
in which it identifies the mode of signal it is receiving from the keypad 
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25 or the wireless interface 30. If the user detaches the cordless unit 20 
from the stationary unit 10, places it on a document to be copied, and 
enters a "copy mode" command through the keypad 25, the controller 
proceeds from step 51 to step 52 where it commands the wireless 
interface 30 to establish a radio link between the cordless and stationary 
units and energizes the LED array 32 to illuminate the document. 

At step 53, the controller 29 sends a "copy-mode" signal to the 
stationary unit via the established radio link to cause the printer 13 to 
be turned on. When the printer 13 is set in a condition ready to print, 
the stationary unit 10 returns a receive ready signal to the cordless unit 
via the radio link. Controller 29 responds to this receive ready signal at 
step 54 and proceeds to step 55 to connect the message memory 42 to 
the hybrid circuit 38 and read a pre-recorded message out of the 
memory 42. As a result, the loudspeaker 24 produces a vocal 
announcement prompting the user to start moving the cordless unit on 
the document. 

At step 56, the controller 29 enables the scanning circuit 33 to 
cause the photodiode array 27 to scan across the width of the 
document, and connects the A/D convener 34 to the wireless interface 
30 to start sending a coded 'signal of a scanned image to the printer 13 
of the stationary unit. A copy of the document is thus produced on the 
printer 13. When the scanning operation ends (step 57), flow returns to 
step 51. 

If the user wishes to send a facsimile or place a telephone call, a 
"call origination" command is entered through the keypad 25. In 
response, the controller 29 proceeds from step 51 to step 58 to 
command the wireless interface 30 to establish a radio link to the 
stationary unit 10. At step 59, the controller 29 sends a "call 
origination" signal to the stationary unit via the established radio link to 
cause the line interface 16 to seize a digit receiver in the 
communications network. If dial tone is received from the network, 
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the stationary unit relays it to the cordless unit producing a dial tone 
from the loudspeaker 24. Controller 29 recognizes, at step 60, that the 
network is ready to accept address digits and start counting the number 
of digits which will be entered by the user through the keypad 25. 
When the user enters a" digit of a destination, it is applied through the 
controller 29 to the wireless interface 30, transmitted to the stationary 
unit and forwarded onto the exchange line 15 from the line interface 16 
(step 62). 

Steps 61 and 62 are repeated until all address digits of the 
destination are entered and transmitted to the network (step 63). A 
switched connection is thus established through the communication 
network to the destination. If the mode of call origination is a facsimile 
transmission, the user has placed the cordless unit on a document to be 
sent and the destination is a facsimile terminal returning an answering 
tone through the network, thus prompting the user to enter a "fax 
transmit" command through the keypad 25. If the transmit command 
is entered (step 65), the controller 29 proceeds to step 66 to send a "fax 
transmit mode" signal ro the stationary unit and returns to step 54 to 
repeat steps 55 to 57 after a receive ready signal is received from the 
stationary unit. When the document is successfully sent to the 
destination fax terminal, the controller 29 returns from step 57 to step 

51. 

If the user wishes to place a telephone call, the destination is a 
telephone set and thus a ringback tone is returned from the network. In 
this instance, the controller 29 proceeds from step 64 to step 68 to 
connect the hybrid circuit 38 to the wireless interface 30. A speech 
circuit is thus established between the calling party and the destination. 
When the call terminates, flow returns from step 69 to step 51. 

If the destination terminal has been in use when all digits are sent 
to the network, a busy tone is received from the network and the 
controller 29 returns from s,tep 69 to steo 51. 



If an incoming call is received from the network, the controller 
17 of the stationary unit is informed of this fact by the line interface 16. 
Controller 17 causes the wireless interface 18 to establish a radio link to 
the cordless unit and sends a "call arrival" signal to the controller 29. In 
response, the controller 29 proceeds from step 51 to step 70 to produce 
a ringing signal, which is coupled through the switch 31 to the hybrid 
circuit 38 to produce a ringing tone from the loudspeaker 24 to alert 
the user. When the user answers the call |>y pressing an answer key on 
the keypad 25 (step 72), the controller 29 proceeds to step 73 to 
connect the wireless interface 30 to the hybrid circuit 38 to establish a 
speech circuit. At the end of the call, the controller 29 returns from 

step 74 to step 51. 

When the incoming call is directed to the stationary unit for 
receiving a telecopy from a remote terminal, the controller 17 operates 
the printer 13 in the usual manner. No radio link is thus established 
during this mode. 

Each feature disclosed in this specification (which 

term includes the claims) and/or shown in the drawings may 
be incorporated in the invention independently of other 
disclosed and/or illustrated features. 

Statements in this specification of the "objects of 
the invention" relate to preferred embodiments of the 
invention, but not necessarily to all embodiments of the 
invention falling within the claims. 

The description of the invention with reference to the 
drawings is by way of example only. 

The text of the abstract filed herewith is repeated 
here as part of the specification. 
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In a communication apparatus, a stationary unit is connected to 
an exchange line and a cordless unit Is connected to the stationary unit 
via a two-way radio link. The stationary unit has a printer and is 
arranged to receive a facsimile signal from the line and operate the 
printer. If a facsimile signal is received from the cordless unit, the 
printer is operated if a*cop/ mode signal is also received or the received 
facsimile signal is transmitted to the line if a transmit mode signal is 
also received. The stationary unit is further arranged to receiver either 
an incoming call from the exchange line or an outgoing call from the 
cordless unit and establish a connection between the line and the 
cordless unit. The cordless unit has a keypad for entering a command, 
a scanner for scanning a document to produce a facsimile signal, and a 
telephone speech circuit. The cordless unit is responsive to a first 
command for transmitting the copy mode signal and the facsimile 
signal of the scanner to the stationary unit, responsive to a second 
command for transmitting the transmit mode signal and the facsimile 
signal of the scanner to the stationary unit, and responsive either to an 
indication of the outgoing call or an indication of the incoming call for 
connecting the telephone circuit to the exchange line. 
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CLAIMS 



1. A communication apparatus comprising a stationary unit 
connected to an exchange line and a cordless unit connected to the 
stationary unit via a two-way radio link, 

the stationary unit receiving a facsimile signal from the exchange 
line and printing the received facsimile signal, receiving a facsimile 
signal from the cordless unit and printing the received facsimile signal 
or transmitting the received facsimile signal to the exchange line 
depending on a control signal from the cordless unit, and receiving 
cither an incoming call from the exchange line or an outgoing call from 
the cordless unit and establishing a connection between the exchange 
line and the cordless unit, 

the cordless unit comprising a scanner for scanning a document 
to produce a facsimile signal and a telephone speech circuit, the cordless 
unit transmitting the facsimile signal of the scanner and said control 
signal to the stationary unit when the cordless unit is exclusively in a 
document scan mode, and connecting the telephone circuit to the 
exchange line when the cordless unit is exclusively in a telephone speech 
mode. 

2. The communication apparatus of claim 1, wherein said 
telephone speech circuit comprises a microphone and a loudspeaker. 

3. The communication apparatus of claim 1, wherein said 
cordless unit comprises a single power supply unit for supplying d.c. 
power to said scanner and said telephone speech circuit. 

4. The communication apparatus of claim 3, wherein said 
power supply unit is a rechargeable battery detachably connected to the 
stationary unit to receive d.c. power therefrom. 
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5. A communication apparatus comprising a stationary unit 
connected to an exchange line and a cordless unit connected to the 
stationary unit via a two-way radio link, 

the stationary unit comprising a printer, the stationary unit 
receiving a facsimile signal from the exchange line and controlling the 
printer to print the received facsimile signal, receiving a facsimile signal 
from the cordless unit and controlling the printer to print the received 
facsimile signal if a copy mode signal is also received from the cordless 
unit or transmitting the received facsimile signal to the exchange line if 
a transmit mode signal is also received from the cordless unit, and 
receiving either an incoming call from the exchange line or an outgoing 
call from the cordless unit and establishing a connection between the 
exchange line and the cordless unit, 

the cordless unit comprising command input means, a scanner 
for scanning a document to produce a facsimile signal, and a telephone 
speech circuit, the cordless unit being responsive to a first command 
from the command input means for transmitting said copy mode 
signal and the facsimile signal of the scanner to the stationary unit, 
responsive to a second command from the command input means for 
transmitting said transmit mode signal and the facsimile signal of the 
scanner to the stationary unit, and responsive either to an indication of 
said outgoing call or an indication of said incoming call for connecting 
the telephone circuit to the ^exchange linei 

6. The communication apparatus of claim 5, wherein said 
telephone speech circuit comprises a microphone and a loudspeaker. 

7. The communication apparatus of claim 5 or 6, wherein 

said cordless unit comprises a single power supply unit for 
supplying d.c. power to the scanner and the telephone speech 
c ircuit . 
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8. The conununication apparatus of Claim 7, wherein said 
power supply unit is a rechargeable battery detachably 

5 connected to the stationery unit to receive d.c. power 
therefrom. 

9. The communication apparatus of any of Claims 5 to 8, 
wherein said cordless unit includes means for producing a 

10 vocal announcement for prompting a user to start moving the 
cordless unit on a document when said printer is ready to 
operate after said copy mode signal or said transmit mode 
signal is sent to the stationary unit. 

15 10. Communication apparatus substantially as herein 

described with reference to and as shown in Figure 1 of the 
accompanying drawings. 
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